ABSTRACT -All gastroscopies and colonoscopies performed in two UK teaching hospitals over a period of one year were audited to investigate whether endoscopic reporting of gastroscopies and colonoscopies by different endoscopists is consistent. Endoscopic diagnoses were retrieved from the hospitals' endoscopy databases. The results of 1,814 colonoscopies and 2,127 gastroscopies were analysed using χ 2 (Chi squared). The frequency of reporting common diagnoses was variable and the differences between specialist endoscopists were highly significant, including for important conditions such as peptic ulceration (range 2-10%, p=0.001) and colonic polyps (16-45%, p<0.0001). There is a large variation in the frequency of the diagnoses reported by different endoscopists. This is unlikely to be explained by casemix or chance. This may have major implications for the health of patients. More emphasis must be placed during training on the correct interpretation of endoscopies.
Introduction
Endoscopic examination is a fundamental investigation in the armoury of the gastroenterologist. In the UK alone almost one million gastrointestinal endoscopies are carried out every year. 1 Endoscopy allows direct visualisation of internal organs. Although biopsy to confirm diagnosis is possible, an immediate final diagnosis is made in most cases. This makes it essential that endoscopic interpretation of macroscopic appearances is accurate and consistent between different endoscopists. However, training in endoscopic interpretation is variable and most studies suggest large variations in diagnostic consistency even between expert endoscopists.
There is evidence that both early gastric cancer and colonic cancer may not be detected due to inadequate examination. 2, 3 Careful examination is therefore vital if subtle but serious lesions are not to be missed. In addition, over-interpretation of findings may also be a problem. Endoscopic findings such as gastritis may correlate poorly with histology, 4 resulting in an inappropriate clinical label.
There is increasing interest in the quality of procedures, 5, 6 and the difficulties of determining competence. 7, 8 Guidelines drawn up by the American Society of Gastrointestinal Endoscopy (ASGE) and the British Society of Gastroenterology (BSG) emphasise technical competence and total numbers of procedures completed. The importance of interpretive skills is only briefly discussed and evaluation of these skills is not standardised. 9, 10 There is little published literature regarding diagnostic consistency among endoscopists. 11, 12, 13 Some evidence suggests that there may be considerable variability in interpreting endoscopic appearances, with potentially important clinical consequences. 14, 15 Many of the published studies concentrate on 'expert' endoscopists looking at relatively small numbers of patients. The specific aim of this study was, therefore, to study the variability of endoscopic reporting in general clinical practice.
Methods
Two hospital databases were analysed for a single calendar year. The data was collected prospectively. The endoscopists completed a single, final report immediately following every procedure. The two hospitals, Royal Hallamshire Hospital (RHH) and Northern General Hospital (NGH), are teaching hospitals in Sheffield.
Endoscopists were unaware that the study would be carried out, but were aware that the databases could be audited.
At RHH, all gastroscopies performed on a joint medical waiting list between 1 January 2000 and 31 December 2000 were recorded on an Endoscribe database and subsequently analysed. At NGH, data on colonoscopies was recorded on a customised Infoflex system between 1 October 2001 and 30 September 2002. The colonoscopic procedures were listed from a joint medical and surgical list.
The first author worked at both institutions during different periods of time; hence the data for gastroscopy (RHH) and colonoscopy (NGH) were collected independently and over two separate periods. With the exception of the first author, the endoscopists carrying out gastroscopies and colonoscopies at the two institutions were different.
Emergency and inpatient procedures were not included in either analysis. Certain endoscopists carried out no inpatient procedures; therefore, all inpatient procedures were excluded to ensure a homogenous patient group and prevent selection bias. In addition, endoscopists who had performed fewer than 20 procedures were excluded from the analysis in order to permit meaningful comparisons. One registrar studying coeliac disease had research lists to carry out small bowel biopsies. All of his procedures were excluded from the analysis.
The primary aim was to determine whether there were significant differences in the final diagnoses reported by different specialist endoscopists. A secondary aim was to investigate whether there were differences in endoscopic reporting between specialists and trainees.
Results were analysed using χ 2 to determine whether the frequency of reporting a diagnosis differed significantly between individual specialist endoscopists. χ 2 was also used to determine whether differences existed in the reporting of various diagnoses between trainees and specialists.
Results

Gastroscopies
Of the 2,127 gastroscopies analysed (985 male, 1,142 female), 576 (27%) were sedated. Two GP specialists, one consultant and five specialist registrars (trainees) conducted the gastroscopies. Trainees carried out 585 (28%) of the gastroscopies. None of the endoscopists had performed fewer than 20 examinations.
The frequency of reporting the common diagnoses from gastroscopies varied greatly and the differences between specialist endoscopists were highly significant. In particular, significant differences were found in the frequency of reporting peptic ulceration (p=0.001) and oesophagitis (p<0.0001). Differences in the reporting frequency for cancer did not reach statistical significance (p=0.17) ( Table 1 ). In addition, individual endoscopists' reporting rates deviated significantly from the mean (Fig 1) . The frequency of gastroscopies reported as normal ranged from 26-59% (p<0.0001).
Endoscopists carried out between 19% and 41% of gastroscopies under sedation (p<0.001).
Colonoscopies
During the study period, 1,814 colonoscopies were performed. Of these, 1,776 colonoscopies (796 male, 980 female) were performed by four surgical consultants, four medical consultants, six specialist registrars and two specialist nurse colonoscopists; trainees carried out 267 (15%). Eleven (0.6%) were performed without sedation. The remaining 38 colonoscopies were performed by five endoscopists who had each performed fewer than 20 procedures and were excluded from analysis. There was marked variability in the frequency of reporting the common colonoscopic diagnoses and the differences between specialist endoscopists were highly significant. The rates of reporting colonic polyps (p<0.0001) and inflammation (p<0.0001), but not cancer (p=0.44), showed a significant variability between endoscopists ( Table 2 ). In addition, individual endoscopists' reporting rates deviated significantly from the mean (Fig 2) . The frequency of colonoscopies reported by different endoscopists to be normal, ranged from 23-55% (p<0.0001).
On an intention-to-treat analysis, colonoscopy completion rate was 82% overall (range 64-90%), (p<0.0001 for the difference between endoscopists).
General results
The frequency of some diagnoses did vary according to whether the endoscopist was a trainee or a specialist (Table 3) . Trainees were more likely to report a normal examination in both gastroscopy (p<0.0001) and colonoscopy (p<0.01). Trainees had significantly lower reporting rates for peptic ulceration (p<0.05), but the reporting of colonic polyps was similar in both groups (p=0.58).
Miscellaneous cases included several relatively less common diagnoses including benign oesophageal strictures, varices and leiomyomas. The small numbers of these patients make it impossible to draw statistically relevant conclusions about the individual diagnoses.
Discussion
The present study highlights current inconsistencies in endoscopic diagnosis and reporting. Our study found significant differences for clinically important conditions such as peptic ulceration, oesophagitis and colonic polyps. Both over-and underreporting may have a detrimental effect on the patient, and the large differences between endoscopists are a cause for concern. Reassuringly, variability in cancer reporting was not statistically significant, but this may reflect the fact that the total number of cancer cases was small (16 gastro-oesophageal and 73 colonic).
There are a small number of studies in the literature examining variability in endoscopic reporting. Some studies have been 'head to head' comparisons of expert endoscopists, involving small numbers of consecutive procedures on the same patient. 13 Alternatively, some groups have investigated interobserver agreement using still photographic images. 11, 12, 16, 17 However, the quality of the stored still images is a significant limitation and resolution is often suboptimal. Endoscopic video recording overcomes this to an extent. 14, 18, 19 However, analysis of large numbers of recordings is time consuming. Further, as with stills, a recording cannot emulate the sensitivity of a live endoscopy since it does not allow 'exploration' of the upper or lower gastrointestinal tract in order to clarify appearances.
Variations in the reporting of endoscopies by different endoscopists
Clinical Medicine Vol 7 No 1 January/February 2007 25 Therefore, while these methods may be scientifically pure, they are not practical to achieve a broader picture of endoscopy reporting in normal clinical practice. Gastroscopy reporting has been studied more extensively than colonoscopy reporting. In particular, the degree of oesophagitis has been investigated by several authors. [11] [12] [13] 16, 18 In published studies, kappa values are often below 0.4, signifying poor interobserver agreement. This is often the case with inexperienced endoscopists, 11, 12 and for more minor degrees of oesophagitis. 13 Agreement on the complications of oesophagitis (stricture and ulceration) is better. 11, 13 In addition, intraobserver agreement is often poor, 12 so perhaps it is not surprising that different endoscopists cannot agree. Our own study showing large variations in the frequency of reporting oesophagitis (all grades) would be consistent with previous studies.
Data are more sparse for other upper gastrointestinal endoscopic diagnoses: studies have shown conflicting results in the case of oesophageal varices, 14, 20 while gastric varices are inconsistently reported. 20 Experienced endoscopists are able to agree about the presence of deep gastric ulceration in patients not taking non-steroidal anti-inflammatory drugs (NSAIDs), but agreement was poor on the presence of ulceration in those taking NSAIDs. 21 Expert endoscopists are good at agreeing on the presence of active ulcer bleeding and the stigmata of recent bleeding. 19 Trainees, however, are less good. 22 The present study highlights significant differences in the reporting of peptic ulceration of all aetiologies.
Recent studies of colonoscopy reporting have focused on completion rates rather than interpretation of endoscopic findings. 15, 23, 24 When experienced endoscopists review photographs purporting to show caecal landmarks, there is considerable disagreement as to whether the photographs document total colonoscopy. 24 In all the studies, caecal intubation rates differed widely between endoscopists as they did in the present study. Completion rates improve as endoscopic experience increases. 23 Furthermore, some of the variance may be explained by the endoscopists' perceived need to reach the caecum. 25 The largest study of colonoscopy reporting also found that the frequency of normal examinations varied from less than 10% to greater than 40%. 15 The authors speculate that this may have been due to endoscopists having different thresholds and indications for doing a colonoscopy. Our study used a joint waiting list, yet the frequency of normal examinations for colonoscopy varied from 23-55%. This would suggest that most of the difference in the rate of reporting normal examinations is likely to be due to different interpretation of the endoscopic findings, rather than different patient selection. Likewise, the variance in the recording of normal gastroscopies from 23-59% is also likely to be due to differing interpretation, rather than different patient groups.
Polyp detection in patients undergoing surveillance colonoscopy has also been reported to vary significantly between endoscopists. 15 Our own endoscopists found polyps in 14-45% of cases (all indications). The variation in polyp reporting is of concern as it may have serious implications for the patients' future health. Accurate polyp detection is vital if national colorectal cancer screening is to be effective.
Two studies have examined variable reporting of colonic inflammation. 17, 26 In Crohn's disease there is good agreement on the presence of ileal ulceration and stricturing as well as on most of the endoscopic features of Crohn's colitis. 26 For ulcerative colitis, 17 agreement is generally good, but poor for mild to moderate activity and stricturing. Our own study found that inflammation overall (as opposed to specific inflammatory features) was very inconsistently recorded.
Previous studies have suggested that inexperienced endoscopists show greater interobserver variability. 16, 17 In our study, trainees were more likely to report a normal examination, and reported peptic ulceration, oesophagitis and diverticulosis, but not colonic polyps, less frequently than specialists. This may be due to inexperience in detecting lesions that are subtle or difficult to spot. This highlights the importance of adequate training and supervision.
A potential weakness of our study is that the casemix of the different endoscopists may have varied, thus explaining the variation in final diagnosis reporting. Since the endoscopies were all listed from a joint waiting list, differences should not have been great. It remains possible that there may have been a degree of selection bias on individual lists, due to endoscopists' special interests, for example, but it is unlikely to have made a significant difference to the overall results. The strength of this study is the large numbers of procedures analysed and highly significant differences found between specialists. The data for the study were derived from the final endoscopy report so, with the exception of self-reported colonoscopy completion where there is a potential for bias, it is unlikely that the diagnosis reported would be other than that felt to be correct by the endoscopist. The overall colonoscopy completion rate of 82% is similar to the figure of 77% from a recent national prospective audit of colonoscopy practice, 27 suggesting that our institution is probably representative of the national situation. It is not possible to determine from the databases whether some conditions (eg hiatus hernias or haemorrhoids) were underreported by certain endoscopists since they considered the findings trivial. While the clinical importance of some of the reported diagnoses is debatable, such inconsistency is in itself important, since GP and, in particular, patient perception of these conditions may be very different from that of the hospital specialist.
Our study does not address the potential influence that a computerised reporting system might have on the characterisation of lesions and the wording of the endoscopy report. The endoscopist is constrained by the reporting software and endoscopists might report findings with less variability in a narrative report. Computerised reporting allows reports to be archived and databases to be interrogated for audit purposes, but its influence on the recording and interpretation of individual reports deserves consideration.
The results of the present study highlight the variability in reporting common endoscopic diagnoses in normal clinical practice. This may have potentially important clinical consequences. To date, expert opinion has largely centred on technical competence and safe endoscopy. There is now a pressing need to develop and refine diagnostic standards. Fundamental to this should be an increased emphasis on training in endoscopic interpretation. Significant advances in the optical resolution of video endoscopes, and in the capture, storage, and reproduction of video endoscopic images in digital form are currently being introduced. We believe that these technical developments should be used for the development of standardised educational material, which should enhance training and ultimately improve patient care.
